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HE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): M. MIYAZAKI, ET AL. 

Serial No.: 09/811,387 
Filed: MARCH 20, 2001 

Title: "SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE" 

LETTER CLAIMING RIGHT OF PRIORITY 




Honorable Commissioner of APRIL 20, 200 1 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Under the provisions of 35 USC 1 19 and 37 CFR 1.55, the applicant(s) hereby claim(s) 

the right of priority based on: 

Japanese Patent Application No. 2000 - 164717 
Filed: MAY 30, 2000 

A certified copy of said Japanese Patent Application is attached. 

Respectfully submitted, 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 
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[M*3gi] 

«^mBb(Z)mffi'f®^t>*±fB««/'^-r r x<z)«miii<z) v>i'tiico v^T t)t^^^■^rtg•e 
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m^m 2 mm(D^mi^mmm^mm ic v^ t , 

_hiB 3 o(D - ^Jf (Z)fa©/^^^ - ^ ±82^-^ tiI{?&<Z)m:^J 
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[«#^1 0] 

1 1 ] 

±IHIIi;5SLO^m2(Z)^^'fs#tCJ: ±.m2^(0A=^:^-^\znm-t^WnM 
[«^3^1 2] 

[M*^ 13] 

mi#«M(Z)lliMos h^>^:^':^^i:±iHlliMOS h^>i>'::^>^ 
±fiB^ 1 Mm 2 MO s h ^ ^ x;i/tc#^«&-r s«jteA>r 
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m^<Dmi^mm<D « e> -o ^ 
m^m 1 4 ] 
m^m 1 5 ] 

[0 0 0 1] 
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[0 0 0 2] 

CMOS ^ M V ^ :t ^^mi^Mmm^mm<D^m ^\^±^-^^r=.i^izit. cm 
o sims&$!^fife-r-5Mo s h'^yt/:^^^umit-t^. MO s Y'^yV7.^(J:>\. 

*^$>So L;?)^L/, -J|g6«;JcCMOSIiI]^©l&f^7tM>^)^Ini±t-S^, ^ti^l:^^^ 

i&f^^Sii^<^-s*^> u-^«^%iifin-rso i^^{cm^«flb;b^^< ^^tiii. 
<-rsi:v^e»^M=fot)fce>-rc ^a^f:L^. cMosisig&cDiiigiHijifciioTtt, 

[0 0 0 3] 

-A-X (200 0^ 2 H) 1129 A^-Vfi'^'mi 9 5^-^^ (2000 Interna 
tional Solid-state Circuits Conference Digest of Technical Papers pp.29 
4-295 (February, 2000)) lC^/^e>tlT Vn^S^IC<}:S i:, CMO S tSI^T^J^ 

$ *ifc"7-f ^ o -/D -fe -tfcDift^^^^ n M^i!ti:«^mjE^^W-r <5 r ic <k 

[0 0 0 4] 

[^re*^S?^L<ke) t-re^®] 
ll53^tt^<S«:^j'f4®z:,i4;S:M5iL:*^L, ^ □ :;/'n-fe ^y9-^(Z)CMO S IlIS&-e 

6 ffi|E#2 0 0 1 - 3 0 2 5 8 4 6 
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^i^^ ^ti^ ^mi^mmm^mm %:mmt^t^!i>Kit. cmosiiis&jcov>t 

[0 0 0 5] 

T^fol^Tt^^Xh (best) , fcr;fj;i/ (typical) , {SM^*?-;^ h 

(worst) '^(D^mzX>hfr^^)-^W^. 3(Z)i;e)lClie)0^$:if oJtCMO 

[0 0 0 6] 

r :^ S r ^ ic J; y ;^ o 

[0 0 0 7] 

[0 0 0 8] 
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[0 0 0 9] 

SS^fi f s r ^ JC ^ ^ „ 

[0 0 10] 
[0 0 1 1 ] 

[0 0 12] 

[0013] 
[0014] 

JC:^1^S*^e>A*$*lS##, ROM^F LAS H^h*©:?^^';*^ 
«3£llIS&*^^QiS -t S A^OiJCfS: C T^^ T' ^ S c 
[0015] 

8 2001-3025846 
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o 

[0 0 16] 

^iiij^(Z)-w y ic J: y mffi^mnii^ ^^fiit-r, tt^iiM*^ e> ^ 

[0 0 17] 
[^^©HJgOj^m] 

[0 0 18] 

[0 0 19] 

^m&m<D^m{^mmm^mmt. cmo stiis&T-^^$ti§v.-r^'n:/n-fe 

S^^^^^I1II^&FRQCNT, m^«JEE0Jt^iaS&VDDCNT. S^7t^TX0J^ 
laj^&VBBCNT$:'g•^T^^$^l-5o ^^^^HFS&OPli^^fg-^CMD 0 1 
. CMD0 2. CMD 0 3 $:ffi:tfi-So iJ' D ^MMtJcM^EIS&F R Q C N T 
^^^i#CMD 0 1 $:^t-tT^tilCtSC:feM?2ltiJC®^ n^y ^#-^S:N 0 1 i: LT 
^^•t-Sc «M«EEmilIS&VDDCNTtt^^m#CMD 0 2 Sr^J-j-T^tllC 
/SD;tmffO«^mffi$:N 0 2 iiLT^JE^-r-Sc »«A>rT:^Mt^IiI8&VBBC 
NTli^^-fg-^CMD 0 3 $:^tj-T^tllC/;S:C7^«ffi®S^mjBE?:MO S 

i^x^cDS'K (*^li'i7jc;v) ffitc^ti^tiN 0 3 feitJJN 0 4 bT^^-t€) 

9 ftiiE# 2001-3025846 
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o 

[0 0 2 0] 

«01{Ca^$tl'&i:-9lC, —mmzitUi^J^^mmREGO 1^5V^^±REG0 

X^iaig&RE GO 1 ilRE G 0 Z(DW}i^lt^ □ y^^^^N 0 1 (Z)^ D ^Milil 
«^«ffiN0 2. »«/t^T^N0 3, N04T'^^$4X, Maiag&LOG©i& 
#^^l±«^^ffiN 0 2, ««A-rTXN0 3, N 0 4 T'S^^^tlSo ^Sllfl^ 
LOGli. 1/^;:^^ RE G 0 1 S::frLTA:^7$tl^^-^M#D AT 0 1 ©MS 
S:^ffV^, DAT0 2^U'i;x^REG0 2 S:/M,T ffi:d-r-g>o 
[0 0 2 1] 

cMosiiis&(Z)i&#3*M«, m^':^n-ky.<Dit^^^. ^m^&<Dmm> 

[0 0 2 2] 

1 0 ffiiE# 2001-3025846 



m 
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$ 3 i: -eitM^t 0 o y ^ s J; e) tc s „ 

[0 0 2 3] 

t. mMMmz. ^ ^ mm-^ it^uy^ m^mmm. frq*-2oomh 
z, looMHz. b 0 MHz timiR^nr^mzmMmB. ti^x It 1 . 7v. i 
. 2v, 1. OY t^^-^tis. rtiicML, mw^^r:^mm^no nm 

m&^l. 4V. 0. 9V, 0, 8 Vi:<gTS-&'5 3i:*'«T'^> t^5f5Je^±tC3EllI 
[0 0 24] 

o JK/t-f rx^:«. CMO StaS^^r^^-rSMO S h^>$/'>^^<7)*=K ('tyni;!/ 

) ic. jii:;^ioi{C7t-f rx-r "5 rt-efe -So -r^fct., pmo s 
(D«*gtcj§&^]^iicA>f Tx-r-sziii-e, PMOS h^yiyi^-^x^^tiit)^-:^^ 

^j: y t>lSv%«JE$:, NMO S h^yV:^^-^^^^^^-^^^^ V =fc®V^mffi 
i±Szii:$:««7-^-f TxS:^*<■r-5i:v^v^, jil|A^Tx*^e>3!>''?-r r:^:S'lnilcS 

[0 0 2 5] 

MO s h'^ypy^^cDT.^ y^>i7'Mm^mirm^(D—DiihXV^\^'mMS. 

Mos h^yt^y^^^m^^t^cMosmmtmi^j&^t>'m<:^^). L^^^mms. 
-ox. s«7t>f Txs:^5< mzm^'^^r:^\z^x-t&t. cMo sms&ttn^ 

1 1 ajlE# 2001-3025846 
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[0 0 2 6] 
[0 0 2 7] 

3>V7 h'^7 3:T3&^^®^^, att^^y&^e>^- K^c/SDfe#■^A;^J. ROM^ 
FL ASH^v^ofc;i^U A>^(Z)#-^A:^J, S li^^Mr^ ^"r- ^^.-^ 

[0 0 2 8] 

^«mM^lElS&VDDCNT, S=^7t>f TXMWISS&VB BCNTtt, ^HIS&L 

[0 0 2 9] 
[0 0 3 0] 

TMP. ^^r□-,^M^^l^iS[M=^[iIS&FRQCNT, «^.mffiM^^Im^&vDDCNT 

, ««A-rT:^Mt»lHllS&VB BCNTA>e>=^fig$tlSo ?aS«iEllIS!&TMPttta 

1 2 aiiE# 2001-3025846 
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mmmmm n ^^^^mm h^m^^. ^^m^m^ op*^^m:^J$tl t=.^^m 

#CMD0Ott, UmMJEm^TMFK^Xhn. MSSiEllII^TMPld:, 
b:t^<5Di:^(3Dl&'f^?a^Cf£;CT^^^#CMD 0 1 , CMD0 2, CMD 0 3 

0 2 i: Lx^m-t^o mw^^ry^Mmm^vBBCNTit^^m-^cMD o s 

N 0 3 J3J:tJfN 0 4 i: LT^fife-t^o iEIS&L S I ii^ U ^jg-^N 0 1 , 
«JEN0 2, a^A>f TXN 0 3 fei:tJfNO 4 ^tl ^ IC^S DT»rf^S>-5 

V^^ifi-^^a$:ff ^I1I]?&L S I ttHllC^^tl^ J:e)lC, — |g6«;tCttl/i;x 

^mg&REGo l^-5v^^iREG 0 z^mMm^i^oGttciimnm^^j^ifi)-'^ 

#fifeSt^TV^-g>o l/i;>*X^llII^RE G 0 1 i: RE GO 2<z>i&f^ii^n^y ^-fi-^N 
0 l©^n-/tJ7Mili:«^«SN 0 2. S=KA-fT:^N0 3. N0 4T?^^^tl 
, ^3®ISJ^LOG(Z)i&'f^3^mi±«^.«ffiN 0 2, «^A-rTXN0 3, N 0 4 "e 
7^-^##DAT0 l&SVAttDATO 2©MS:f?e>o 
[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 

mi^m^Wi)'^^^ ^n. ^ n >y ^ MtgiscM^ias& f r q c n t i)'^m&(Dmmm.(D 

m^mjE 5:. MiZ&iS:/«^mE*f^S^ T B L S: i: \z.^WM&Vimm^N D D C 

1 3 2001-3025846 
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^ tisttfg^jifct- «t: e> TP^mmm^v b b c n t ti^mm^jtmw^^ 

[0 0 3 4] 
[0 0 3 5] 

m^mmm.-b^^^-^n. ^nv ^mwmumm^ f r q c n t iim^(Dmmwioy 
mr^t^o izmw^^ txm^^iiij?& v b b c n t*^^^s«a^ r x $:^«^t- 

lzm^-t^ib^i:^oi)^-^-7^ - K/ly b^*^e>M^bT < „ r<Z) J: e> bT, 

[0 0 3 6] 
[0 0 3 7] 

1 4 2001-3025846 
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^CNTA. CNTB, CNTCtC, ^tl'eM U v ^ m^WiWMm^F RQC 

mmms.. s«A>rrx, ij^n^y ^M?2^iS[(^)0Jcm$:^^bTv^^:j■ 
[0 0 3 8] 
[0 0 3 9] 

CM D ;{)^^^-t -2> H , Mm/«^«BE/a« A-r T T B L 2: 

M^ia^FRQCNT, m^mffifii^ia^vDDCNT, mm^'^^r^mmm^ 

[0 0 4 0] 
[0 0 4 1] 

VB BCNTA^m^CD^^n^y i^-^-^, ««A-f T:;^ i&^fi^-t'So 

1 5 ffilE# 2001-3025846 
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[0 0 4 2] 

0 1 1 ft&CDHJgM?: :7 □ - ^ ^ - h -5 o 

[0 0 4 3] 

J: O izmWMBWmm^VD D C N T timW^^ T:5^.f!l^llli^ V B B 

c N T f^mmms. ^ i xj^misi r :^ ® M-^it ^ -t <s o m# (Dmmz 
T >^ ® ij'mm^ti^. mm^j^mwMs. i: s^s/-? >r t ^ 

pTtLoo, mm^tftimmz^xr^mw^mm-t^^ii-^-X'm^. 

[0 0 4 4] 
[0 0 4 5] 

mi¥mm.mti^^^ $ ^uy ^mm.mMmm^ f r q c n t t>m^(ommm(D 

tg J; e) izmmn&wmm^v d d c n t iimw^^y:^umm^Y b b 
c N T t>mm^j^nmm& ^ ^ r x ® a^-^ sr^^-r s . ^^jc 

16 tfJ|E#2 0 0 1 - 3 O 2 5 8 4 6 
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i.^%inzmmzmm^t\.. ^m^cDmrn'^m^^mizm^t^ij^E-^tf^^y^c 
oo, mmm:b^Mmzn^t=.m^^mm-t^ztir^x^s. Mj^mTBi^-^^u 

[0 0 4 6] 
[0 0 4 7] 

mi l^Sl 2<DyU-^^~ ^^C^V^T, n >y ^MS^iS[0JWllIS&F RQC 

mmmtm^mx. B^izmcx^x.^zitti^'^mx:^^^ -r^*?-^, miso 

S!IW#©CNTA, CNTB, CNTCiC, ^tl-fn^J^ a F 

RQCNT, mmn&mmm^YDDCNT. S^A-TTI^^MWIIIB&VBBCN 

C N T L TM^ 5:^^ b T V^ t-j- « <J: V>„ 
[0 0 4 8] 

[0 0 4 9] 

mM&FRQGEN, -e^mm^^mS&VDDGEN, S«A^rx|§^llI5!&VB 
BGEN, fci:t?itSS&L S I *^e)#^$tl€>o ^ HIS&MO N tt. ^Uv^ 
|§^IlIS&FRQGEN*^^^!fe'r'2.^n^y^##N 1 1, mailiJBb^^llIS& V D D 
GEN*^^^-rem2S«JBEN 1 2, ««A>r T :^^^tlIi!&75)^^^i-S««/^>f T 

1 7 aiK# 2 0 01-3025846 
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M#N 1 4 h#MM#RE F&ifcitb, =E^^##N 1 4®^^7b^#MM#j:y 
=fe;^v^^^^c^d:^'i^^"©#N 1 6$:, 3gv%^'^icid:T^y >^#-^N 1 5^m:d-t-S 

KU, 7^3-^f«#N 1 7 $:m:^J-r<5<. ^M#l§^iaS&FRQGEN, « 

^«ffi|g^IlIg&VDDGEN, a^7^^T:^^^llIl^VB B GENli, ^tl^'tl 
7^=l-^#-^N 1 7 ^^^Ig^mS&O P:;b'?m:^J-r<5^^^#CMD 1 1, CMD 

12, cMDi3&A:^3L. ^Ln^(Dm-^izfdi>cx^uy^m-^Nii. mmn 

JEN 12, »^/1-f TXN 1 3 ^EIl^L S I J:tJf^^i5timS&MON 

[0 0 5 0] 

g&OPli^^M#CMD 1 1, CMD 1 2 Sr^^LT ^-fg-^lg^EIl^F R 

QGENOm^N 1 1 feJ;t;«^«ffi|§^lEll^VDDGEN©ffi:^;N 1 2 

#N 1 3 lim:^J$tl^<^*J, T^n- Fm#N 1 7{Ci:oT«5KA>rT^^:£ia 
g&VB B GENi:^®ffi:*jN 1 3 A^MI^^ti-So HI 5lz^<D^m.^^nmiz^ 

f c 

[0 0 5 1] 

SI 5lC^$tl<5^^{C, imS&MQN^ScfctJ^^llI^L S IIC«, ttCfe 

tC^^^^iaS&OP*^e>m:^J$tt'5^^fB#CMD 1 1 fej;tfCMD 1 2 1CJ: U 
S^^StVS, iJ7D-/^^M-^|g^IlIg&FRQGEN©m:^J^^n^>^fi#N 1 l^i 
rJ^li^mjBE^^IlIS&VDDGEN®ffi:d«EN 1 2*^^j^$n-5o ^::i^iaig&M 
ONli^O»y^M#N 1 1 S:«jS$-&T^-^M-^N 1 4 i: LXlHij-t^o itm 

m^cup \t'E—-$tm^MON (omm^mti^n^fm^ ^jm^ft^m^^i)^^. ^uy 

^fi-^N 1 1 ll^~'$im-^N 1 4 $:JtiiUT^W»Tb, t»b^-^IlIli&MON(Z)il 

1 6 $:ffi:d-rSo 5^=3-^[iij?&ttT^y -^^-fS-^N l 5 ii ^"i^^-fg-^N i bStt^'zi- 
KL, 5=a-i5fM#N 1 7 7^n-^M#N 1 7li««A-rT:^^^ 

1 8 ailiE# 2001-3025846 
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^^A-r rxN 1 3 S:^-^5?IlIS&tC7^' - KA-/ ^-tSo 
[0 0 5 2] 

— IgCC MO Sialyl? a=KA>rT::^lCj;oTMO S h^:^i/^X^<DLg V^ 

® L^v^'iEimBbtti©< ^ y cMo siai^(Z)mf^3t;g:^^5S< m^mw^-i y 
x^m<-t^tL. MO s ^^>i;x^(Z)b^v^fflmffitt<s<^y CMC 

liI8&MON©5g@^ra*^^n^)/^^'fg#N 1 1. «M«mN 1 2fCi;5CTm^<Z)'fit 
[0 0 5 3] 

^^^i#CMDll, CMD12. CMD 1 3®e>t>2-D®#-t&^J*bT^n 
*y i^^g#l§^llIS&F RQGENC[)m:*jN 1 1, m2i«ffi^^llIS& V D D G E N ® 
{iiJjN 1 2. fe-g>V>liS;K7-?-rTXM^[aB&VB BOENCDmijN 1 3®^ "^2 

#-^N 1 7ici:oTJ^y(DMWIlIS&i:^om;tr*^S!lt^$tiSo 

[0 0 5 4] 

IC, ^Uy^ m-^^^m^ F R Q G E N i:«2g«JBEI§^iaS& V D D G E N ti^-^^ 

^^ms&o p J: »; ««A>r r xmimi^v b b g e n a^-^ msi 
GEN},t=e— -nm^M ON is^xjf ^m^L s lomi^mmij^MMizfjt^j^^izy 

1 9 ffilE^ 2001-3025846 
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[0 0 5 5] 
[0 0 5 6] 

, CMOSlH|g&JC#xe>tl-5«^«£EN 1 2, ««7t-r TXN 1 3 JC J: U ^-fb^ 

x$:^<•r-^>^v^^®^i, pmo s h'^>iy::^^mmw^^r7^vBPi)mwM 

JEVD Di: *J*1S<;& NMO S h ^>$/'X^M«^A>r V B Nj?)^^'*^^ 

©li. PMO S h^>t>'X^MS«A-Yr>^VB P*'^m^mjBbVDD<fc y =foig< 
NMO S h^>e;::?.^fflS:K/'?-rT:^VBN7b^^*^> F«ffiV S S J; y=fo 

[0 0 5 7] 

[0 0 5 8] 

Jtg^iaiS&tt. 2o(^A:dM^N 1 4 iiN 1 1 ®MMIS[fe<kt;fi:ffi$:Jfcie-rSo N 
14CD#-^*^N1 l©'fg-^J:^J=fe)JgV^#'^^C^iT^y-/'fg•^N 1 5 S:m:^jL, 

#-^lci±^'i7>'^#N 1 6 $:m:^;t-s„ 

[0 0 5 9] 

y ^y^^n ^y:^lHllS&R S FF, DM7 y »y ^y :^11IJS&D F F, ^Ui7^m^ 

sELOl, yrms&NOR. >r >/"?-;?ias&i Nv*^e>ii^$tiSo dm^u 

2 0 ffliE# 2001-3025846 
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[0 0 6 0] 

s h^>^/^:^^Mo SOI, ^mffiSr^umi-x-r ^y^ffl®Mo s o 2, nm,^ 
mm-r^ryzfm^ AMP 0 1, is^nmmmmm<DmmRE so 1 *^e>«l^$ 

a[^JS^$ti:^MO S h^>s;^"::^^MO S 0 1 e>tife«Bb$:# h 
^^LTV^SMO S h^ytyy^^MO SOI :«)^^j^^$:^Uaib, :^-f ^y^MM 

OS h^>i;x3?Moso 2jc^^-r-So mo s 0 2®^- bsg^ii-xn-^jfm 
-^N 1 7:«)^M^$ti, 7'n-'-$tmmz^vmm^nr^m^izj:v. mosod^j^ 

^^UTV^SmffiO^e) t.— 0 3&^3g^S:nTMO S 0 2 $:jlCTm:d$tl'5o MO 
S 0 27b^^m:^j$tifc«ffiar>:/IiIS&AMP 0 1 ici: y m^(Sit*i$tL, 

[0 0 6 1] 

PMO S f-^>s;?x^5r(DS«MhNMO S h^>^.::^^5J®^^micMv\e>^-5o 
[0 0 6 2] 

yyzfm^AMP 0 2. AMP 0 2<Dli!,iJ^B^Mn-t^^^RE S 0 2 ^<fcrjf 

2 1 2001-3025846 
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RE S 0 3 , ^^RE SOS ^jg^-T-SX-f ^y^ffiMO S h^>i^'X^MO S 0 

3, mmummmmRE s 0 iti'^m^-^n^o t^h-^'m-^n i 71*, mos 
h'^ypT.^Mos 0 3(Do^. i-z>^miR-r^o ^^re s 0 3 li^n-rtiM 
tjt^^tfim^w^. MO s 0 3 icaioTjgiin'So mm^tit^RE s 0 3 }im.u 

re S 0 2(Dm.tfLmiZA:^X. T^^iaS^AMP 0 2fy^{iiJj-t^n&t>^^&^tl 
[0 0 6 3] 

»=KA>rTx^^iiii^i: L/Ttt, 02 2(Diiij?&*^2a!iSig;xil{c^y, -etL-rti 
PMos h^yp:^ii(Dm^mt.NMos h^yi^:^^(Dm^mizm^^^ti^o 
mmmm(Dm.tfLR e s o 1 1*, mw^4 r:^m^m^f)m/^^ rp. ^mm-t^ 

[0 0 6 4] 

mmt. &=mima§;i/->^iiii^PLL, -feu^^s^MSELio, ^^mhii^div 
1, DIV2, DIV3. BiY 4:i)^^m^^n^o ^ u y ^ m^it^^mM)^ 

-■;^PLLlCj;oT^^$4x, 7^3-^M-^Nl 7 C i: U -fe b ^ ^ 0]^ S E L 1 

mmmt. m^itim. 1/2^, 1/3^, ix4m^j^if<Dm^t>m^^^n^ 

[0 0 6 5] 
[0 0 6 6] 

^nm<Dm(ommmiz^:^ii. ^iiiis&ii^^®iiis!&>^n^y^Ls i 2 0, ls 
13 0, L s I 4 o^iific^ig^nso =s-^n^y ^jrica-eti^ti^^i^^ims&o 

P2 0, OP 3 0, OP4 0*'5gBMSn, ya^y ^ri:lcM^tt|g$:il^-r 

©^^-fg-^CMD 2 1 , CMD22, CMD23, CMD3 1, CMD3 2, C 
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MD3 3. CMD4 1, CMD4 2, CUD 4 3 ^Hitf-t ^ . ^ U y ^ M^WiM 
tSfUfg&F RQCNT 2 0, FRQCNT30. F RQCN T 4. 0 ^ mWM&MW 
I1I18&VDDCNT 2 0, VDDCNT3 0, VDDCNT4 0, m^/'^^r:^^!- 
^mg&VB B CNT 2 0, VBBCNT30, VBBCNT40li, ^tl^tl^ 

[0 0 6 7] 

A(Dmm^(oj:oizB^m^p3xm^^n-t^m^. S2 5&^\,mm2 6<Dm 
mmiz^-t^o^^jtm^o^mfy^^-mizi^:^. mz 5i,t3m^:i:.jvmMiimtti^ 

„ m^OMO S h'yyZ^y^^it. Pmm^P SUBIZNMOS h^>P7.^m<D 

HX. ^tl^'tlNMO S h^Vt^'X^ h PMO S h^>S;>'X3f $:?^^LTV^-5<. 

30D«jtT'l±NMO S h^>i;>^^®PMt'aQ;H±PM^^PSUB$: 

X ;i/ J; 0 P M 'i^ 31 ;i/ H -r -5 i^^M ^ -5 „ 
[0 0 6 8] 

02 5Ttt, NM:$MIMN I S 0^^l-t-5z:i:lCj:oT, PM'i7x;i/P WE L 
L^<J;U^NM'^x;i/NWE L L$::9-^UTVNS. *>t. ® 2 6 U n> • 

>r ^~^t^5ii:i^iftirvA-5„ Mos h^>S/":;^^hPM*«PSUB(D 

^C^^bll*^e>3&S«fi^MlNS$:lgtt'5Z:i:T% PM««P SUB i:MO S h 
[0 0 6 9] 
[0 0 7 0] 

mi&mx' m«6 B A T -sms \tm^m.^mn DocNv^i: t;x>f^y 
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sitmmB ATomm^m^v. mjE*^T*^-&^N 5 i'©-^{c<fc»;x>r^y^iiis& 

So 

[0 0 7 1] 

EfS&DDCNvii. «?aB AT*'m:^J•t•5«ffi&^^'f^:$-a:'2>i!^^*'^^-^>o mm 

BAT A^^f?:^ < o T < S . «Bt^gliaiS& D D C N V itmS. ^ #ff b 

rj^nniifj^^-r. mm(Dmmmmt>m<^ji^c ^rT% «jEM^iiii^vMEs*^ 

mMB AT©m:^3«m©<gTS:M^L, >^-f ^^^IlIi^SW$:-^y#;lT«?fiB A 
T®ai:*J$:a:^, ^gTL S I iC-^j^-rSo CltllCtt;, «?aBAT®*^$:M 

<S r i: *^ nrig-efe s „ 

[0 0 7 2] 
[0 0 7 3] 

mil 

[®2] 



2 4 
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[S3] 

[05] 
[06] 
[07] 
[08] 
[09] 
[010] 

[011] 
[01 2] 
[013] 
[014] 
[01 5] 

2|!i:^W<Z)<ffi®||J6M®^^0T'&S„ 
[016] 
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[SI 7] 
[SI 8] 
[S 1 9] 
[02 0] 
[®2 1] 
[02 2] 
[0 2 3] 
[02 4] 
[0 2 5] 

[0 2 6] 
[02 7] 
[t?F#®ii^] 

AMP 0 1, AMP 0 2 : 7>:fm^. B AT : CMD : CMD 

00, CMDOl, CMD02, CMD03. CMDll, CMD12, CMD 
13. CMD21, CMD22, CMD23, CMD31, CMD32, CMD 
3 3. CMD4 1, CMD 4 2, C M D 4 3 : ^^-fi-^, CMPJti?llIS&. DA 
TOl, DAT02 : -T^-^-fi-^, DDCNV : «JEb^glIlIg&. DEC : 
^mJ^. DF F : DM^U ^y::^7n >)/:/IlIg&, DIVl, DIV2, DIV3, 
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DlVA'.-^mm^. F RQ : ^Uy ^m^Wi. FRQCNT, FRQCNT2 
0, FRQCNT30. FRQCNT40. FRQCNT50, FRQCNT6 
0 : ^ U y mmmMmmm. FRQGEN : ^n^y ^M#5§^imi^. INS: 

m^tm^mm. inv ; >f >A-^iag&, Loczmmm^. lsi, lsi2 

0, LSI30> LSI40: ±llfS&, MON : MO SOI, MO 
S02, MOS03 :MOS N : N^WlWcM. N 0 1, N 0 2, 
N03, N04, Nll> N12, N13, N14. N15, N16, N17, 
N21, N22, N23, N31, N32, N33, N41, N42, N43. 
N 5 1 : m^l^m. N I SO : NM^mM. NOR : JTM^. NWEL L : N 
mf73LJV. O P : P : PmU^WcM. P L L : >^Ie1S& 
, PSUBtPS^jg, PWE L L : Piff^7a:;i/, R E F : #m##> RE GO 

1 , R E G 0 2 : 1/ ^ EIl^, RESOl, RES02, RES03: mirfL. 
R S F F : RSM:7 U >y ^-7 0 -/-/IlII^, SOI, S02, 303, S04, S 
11, S12, S 1 3, S14, S 1 5, S 1 6, S21, S22, S23, S 
2 4, S2b:VtMM^. SELOl, S E L 1 0 : -fe 0]^, SW : I^^-f 

y^m^. TB L : Mmm. t l s i : ^m^mmm^mm. tmp : m^ksje 

lHlg&, WBB z m^A>(ry^. VBBCNT, VBBCNT20, VBBCNT 
30, VBBCNT40, VBBCNT50, V B B C N T 6 0 : S:^7t>f 
YBBGEN : mW^^TT^m^m^. VBN : NMO S 

^MS=KA>rrx, VBP : PMo s h^yt^^^^m^w^^r:^. vdd:« 

M^&. VDDCNT, VDDCNT20, VDDCNT30, VDDCNT4 
0, VDDCNT50, V D D C N T 6 0 : VDDGEN: 
mWM&^^m^. VME S : mjEffi!l^lHlS&, V S S : if^y\^m&o 
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[HI] 



CMD02 



->DfiT02 




N02 



N03 



CMD03 



[02] 

H2 



FRQ 


VDD (without VBB) 


VDD (with VBB) 


200 MHz 


1.7V 


1.4V 


100 MHz 


1.2V 
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9 



1000 



100 r 
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[04] 
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best 

typical 

worst 



0.0 0.5 1.0 15 2.0 
Supply Voltage (V) 



o 

> 
m 



1.7 



1.4 
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[05] 



H5 



VDDCNT 




N02 



Dl 



N03 



CMD03 
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[06] 

06 



CMD 




START 
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[0 8] 
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m& 




CNTB 



CNTC 



S11 



SI 2 



SI 3 




SI 5 



START 



6 
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[09] 



a9 




S03 



[01 0] 



H10 




S03 
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[011] 



11 



CMD 



FRQCNT 



S21 



S22 



S23 



TBL 



VDDCNT 



VBBCNT 



S24 




START 



mun 2 0 0 1- 



3 0 2 5 8 4 6 
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[014] 



14 



CMD11 



N12- 




CMD12 



CMD13 



1 0 
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mi 5] 



15 



OP 



I CMD12 



CMD11 



VDDGEN 



N14 N15 



FRQGEN 



MON 



Nil 



Nil N12 




N16 



[01 6] 



B16 



N12 



Nil N13 
iJL 




CMD11 
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17 



OP 



CMD12 

/ 



VDDGEN 



N12 



N11 



N14 N15 



MON 



N13 



CMD13 



N17 



N12 N13 

ii. 



CMP 



VBBGEN 





1 2 
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[019] 



N14 



Nil 




N16 



N15 



[EI2 0] 



N15 
N16 



RSFF 
R( 
S 



H20 



SELD1 OFF 



_Dl>l>o- 
NOR INV 



5 



N17 



1 3 
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[gf2 3] 



N17 



mz3 



DIVl 



PLL 



UJ 

V) 



DIV2 



DIV3 



•Nil 



[EI24] 



DIV4 



24 



OP20 



OP30 



OP40 



CMD21 



CMD22 


-> 
-> 


CMD23 


-> 


CMD31 




CMD32 




CMD33 




CMD41 




CMD42 




CMD43 


-> 
-> 



FRQCNT20 



VDDCNT20 



VBBCNT20 



FRQCNT30 



VDDCNT30 



VBBCNT30 



FRQCNT40 



VDDCNT40 



VBBCNT40 



N21 r 
> 



N22 



N23 
> 



N31 



N32 
> 



N33 
* 



N41 



N42 

>J 



N43 
> 



LSI20 



LSI30 



LSI40 
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B25 



FRQCNT60 



VBBCNT60 



VDDCNT60 



IpTEI 



FRQCNT50 



VBBCNT50 



VDDCNT50 



.1 . .- 



PWELL 



NWELL 



PWELL 



NWELL 



NISO 



NISO 



PSUB 



[E2 6] 



H26 



FRQCNT60 



VBBCNT60 



r 



FRQCNT50 



VDDCNT60 



PWELL 



VBBCNT50 



VDDCNT50 



NWELL 



WTEr 
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NWELL 
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PSUB 
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